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Abstract
This study, conducted in the United Arab Emirates, piloted a curriculum to increase early
grade reading fluency. A curriculum with enhanced perceptual features, such as font size and
spacing was used with grade one students in four schools to detect any significant difference
in students’ reading speed and reading accuracy after one year. Three hundred forty-five grade
one students participated in the pilot—174 in the intervention group and 171 in the control group
(ds= 0.33 0.47). At the end of the year, students in the intervention group read more letters
and words correctly on average in one minute (p < .01) and in an entire text (p < .01 for letters;
p < .001 for words) than those in the control group. These results suggest that curriculum with
perceptual enhancement may be useful in facilitating early Arabic reading fluency.
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1. Introduction
International, large-scale student assessments such as Program for International Student
Assessment (PISA) and Trends in International Mathematics and Science Study (TIMSS)
have taken a prominent role in informing education policy by allowing policymakers
and researchers to compare education outcomes between countries. In the Arab world
these assessments have raised concerns as students’ scores are below the global
average, particularly in reading proficiency (OECD, 2019; Jackson & Kiersz, 2016). These
low performances could indicate future economic and workforce challenges for the
region. Some countries have set ambitious goals to increase the quality of education.
The United Arab Emirates (UAE) has included international assessment rankings in its
national agenda. UAE aims for students to score among the top 20 on PISA and top
15 on TIMSS (UAE, 2017). However, students continue to perform lower than the OECD
average. In reading, they ranked 46th, in mathematics 50th, and in science 49th. On
the reading assessment, approximately 43 percent of the students were below Level 2
proficiency, unable to identify the main idea in a text of moderate length (OECD, 2019)1.
In order to strengthen Arabic students’ reading fluency as a step toward improving
reading comprehension and overall quality of education, an early grade reading cur-
riculum called Iqra was developed by the Al Qasimi Foundation together with cognitive
psychologist, Dr. Helen Abadzi. A similar reading curriculum had been piloted in The
Gambia and India (Karim et al., 2016; Iyengar, 2019; Iyengar, 2018). The textbook
developed was based on how the brain uses decoding and memory function in learning
to read (Abadzi & Martelli, 2014; Abdelhadi et al., 2011; Pelli et al., 2007). Different from
other existing Arabic reading curriculum, Iqra approximates critical size and spacing
parameters necessary for students to practice and attain automaticity more quickly.
The Iqra curriculum was piloted in four primary schools in the UAE with 345 students
over one school year. The intervention group consisted of 174 students; 171 students
were included in the control group. The study’s research questions asked whether
students who used the Iqra curriculum in addition to the mainstream Arabic curriculum
would demonstrate greater reading fluency after one year than students who only used
the mainstream Arabic reading curriculum. Assessments of students’ reading speed
and accuracy were conducted at the beginning, middle, and end of the year. The
following sections provide the theoretical background and methodological approach of
the study, then describe the design, and results. The article concludes with a discussion
of implications, limitations, and thoughts on future research.
2. Literature Review
A number of features of Arabic set it apart as a difficult language to read fluently.
This section focuses on some of the challenges highlighted in the literature and how
they have influenced the development of the Iqra curriculum. Research has focused on
how reading fluency develops and how speed and accuracy lead to increased reading
comprehension (Fuchs et al., 2001).
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Many factors have been shown to affect reading comprehension. Reading compre-
hension results through a combination of decoding and listening comprehension (Gough
& Tunmer, 1986). Decoding, or recognizing printed symbols and matching them with
sound is a process that normally develops automatically. Although readers may initially
recognize and read letters individually, with practice, their brains begin to connect the
sequences of symbols, such as individual letters and sounds into larger patterns or
units, such as words (Goulandris, 2003). When this process happens more quickly, it
can promote better comprehension (Carnine et al., 1990; Dehaene et al., 2015; Miller,
1956; Peterson & Peterson, 1959; Perfetti, 2007; Yigal & Sekuler, 2008). Practicing
patterns can help students to develop skills to read faster (Pariyadath et al., 2012;
Speelman & Kirsner, 2005). In addition to decoding, research points to factors such
as morphological awareness, text context, and word recognition skills that may affect
accuracy and reading comprehension (Abu-Leil et al., 2014; Fuchs et al., 2001; Perfetti,
1992). Also, phonological structuring that exists prior to reading may also play a role
in reading acquisition (Elbro & Pallesen, 2002; Wydell & Butterworth, 1999; Ziegler &
Goswami, 2005).
Visual parameters, or perceptual features that can maximize readers’ decoding and
reading speed include size and spacing of letters and words on a page (Pelli et al.,
2007). When letters are sufficiently spaced, their features are more easily differentiated
from other letters (Chung, 2002; Zhu et al., 2016; Levi, 2008). The effects of increased
perceptual learning are best understood as a change in the ability of readers to com-
plete higher-level integration or association and read out sensory information to make
particular decisions (Green et al., 2015). This process, potentially more important for
students learning to read, can be enhanced through training or visual experiences (Chen
& Vellutino, 1997; Duke et al., 2004; Gibson, 1963; Gori & Facoetti, 2014; Watanabe &
Sakaki, 2015).
Procedural memory is another aspect that enables the reader to become more fluent
and the reading process to become automatic (LaBerge & Samuels, 1974). Procedural
memory is used to detect and process script so that the brain can transition it to working
memory for interpretation. If the process moves too slowly, the contents in the working
memory can be erased (Miller, 1956; Peterson & Peterson, 1959). However, when the
process is fast and accurate, readers have more time to connect ideas within the text
and think critically about them (Klauda & Guthrie, 2008; LaBerge & Samuels, 1974).
2.1. Complexities of the Arabic Script
In beginning to read Arabic, aspects of decoding andworkingmemorymay slow readers
down. Firstly, the script is visually complex. In total, there are 29 letters and eight
diacritics (harakat) that indicate short vowels. The text is cursive, and some letters can
have up to four different shapes depending on their position within a word. Each letter
is drawn in an isolated form when it is written alone and can have up to three more
forms when it is connected to other letters. Additionally, the shape of the Arabic letters
can change dramatically depending on the font (Rashid, 2011).
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Even though short vowels are often predictable in Arabic and other Semitic lan-
guages, omitting them causes many words to become homographic which can slow
down the reading speed (Abu-Rabia, 2001; Abu-Rabia, 1999; Taha, 2013). Adding
harakat back to text can increase reading speed (Maroun & Hanley, 2017). To predict
successfully, readers must know Modern Standard Arabic (MSA) well. Interestingly,
most Arab countries print the TIMSS and PIRLS tests without short vowels, even though
fourth graders may still be learning how to process unvoweled text (Asadi et al., 2017).
Recent Arabic language research with early grade readers show the complex interac-
tion of language, knowledge, and visual issues of the Arabic script. Arabic reading first
graders had a reading error rate of 23 percent in contrast to European first graders who
had a zero percent error rate by the end of grade one (Natour et al., 2016; Seymour
et al., 2003). This difference in error rates indicates the innate perceptual difficulties
of Arabic and the challenge for students’ working memory to interpret the meaning of
Arabic text quickly and accurately (Abadzi, 2017).
2.2. Arabic Diglossia and Reading Fluency
Arab students, learning to read Arabic, also face the challenge of diglossia which is
deeply embedded in Arabic culture. MSA, a linguistic descendent of Classical Arabic, the
form used in the Holy Quran, is the form of Arabic used in formal education (Mahfoudhi
et al., 2011; Knipp, 2014; Saiegh-Haddad & Joshi, 2014). However, MSA is different
than ammia, the colloquial version of Arabic spoken at home. Each Arab country has
two vernaculars—one that they use as the dominant mode of communication and the
other, MSA, as a lingua franca. Differences between MSA and ammia exist in verb
and noun endings, expressions, vocabulary, and pronunciation. Research suggests
that students across the Middle East view MSA as a foreign language (Ayari, 1996;
Ibrahim & Aharon-Peretz, 2005; Saiegh-Haddad, 2007; Eviatar & Ibrahim, 2014). Young
students who use only ammia may find it hard to make sense of MSA without training.
As they begin school, they must acquire the MSA grammar and vocabulary in order to
process the information being taught (Eviatar & Ibrahim, 2014). When initially learning
to identify Arabic letters, readers more slowly identify letters that have a different
sound in their dialect (Saiegh-Haddad, 2003; Saiegh-Haddad & Joshi, 2014). While
children are very good at pattern recognition, they need multiple opportunities to
sample various visual patterns and grammatical forms; sinceMSA is not used in daily life,
students cannot sufficiently sample content to make sense of its visual complexities and
large grammatical framework without explicit instruction (Abadzi, 2017; Taha & Saiegh-
Haddad, 2016; Schiff & Saiegh-Haddad, 2018).
2.3. Development of the Iqra curriculum
Considering the development of reading fluency along with the complexities of Arabic
script and diglossia, the Iqra textbook was first developed and piloted for the following
reason. Using the textbook, the study aimed to find whether training in decoding and
repeated exposure to patterns in MSA would increase early grade readers’ reading
DOI 10.18502/gespr.v1i1.7472 Page 4
Gulf Education and Social Policy Review Elisabeth Wilson et al
speed and accuracy to place them on a better trajectory to demonstrate increased
reading fluency and comprehension and improved scores on global education assess-
ments.
Currently, the mainstream reading textbooks in the UAE are designed to be child-
centered and have a communicative approach. Textbook pages are colorful and
crowded with pictures of national foods, familiar objects, and popular landmarks to
catch and keep children’s attention. Letters are introduced in traditional alphabetical
order, yet latter letters are also introduced in the process. Language skills are mixed
throughout the reading curriculum. As students learn to read, they are also taught to
write and dialogues implicitly present various MSA grammatical structures.
The Iqra textbook follows curriculum piloted with grade one students in The Gambia
and India by the Earth Institute of Columbia University (Karim et al., 2016; Iyengar,
2019; Iyengar, 2018). The Iqra curriculum takes a simpler approach than mainstream
curriculum. Reading is taught separate from other language skills. There are minimal
pictures to distract the students as they read, and letters are introduced one-by-one.
Each has one picture with it to help readers guess the letter. The letters themselves
are printed in large font with loose spacing and ordered by visual complexity. Easier
letters, ones that have fewer standard written forms, come first. The first four letters in
the Iqra textbook have only one written form. More complex letters that have a different
shape if they are the first, middle, or last letter of a word, are introduced later. Harakat
are included throughout with the letters. Figure 1 shows a sample page from the Iqra
textbook.
Figure 1
Sample from Iqra Reading Textbook Page
Patterns of letter combinations are shown in a recurrent order at the beginning of each
lesson for children to develop inference skills, sense analogy, and read whole words
more quickly. The Iqra textbook gradually introduces words based on letters that have
been taught. As more letters are taught, more words, and then full simple sentences
are included for the students to read. When reading from their textbooks, students
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are taught to focus their eyes by using their finger to follow the lines of letters and
combinations of letters and read them aloud repeatedly as a group and then individually
from each page.
2.4. Study Purpose
The main purpose of the present study is to examine the effects of the Iqra curriculum
on grade one students’ speed and accuracy in letter identification and word reading.
Therefore, we pose the following research questions.
Research Question 1: Do students who participated in the Iqra curriculum identify
letters and read words faster than students who only attended classes using the
mainstream Arabic language curriculum at the end of first year?
Research Question 2: Do students who participated in the Iqra curriculum identify
letters and read words more accurately than students who only attended classes using
the standard Arabic language curriculum at the end of first year?
3. Methodology
3.1. Participants
In total, 400 students participated in the Iqra pilot at four government primary schools
in Ras Al Khaimah, United Arab Emirates.2 This was a convenience sample, based on
relationships that the Al Qasimi Foundation had with these four schools whose teachers
had participated in previous professional development programming. As such, these
schools had demonstrated an openness to trying new pedagogies in the past. At each
school, four classes of approximately 25 students participated. Two classes of students
used the Iqra curriculum (intervention) and two did not (control), resulting in eight
intervention and eight control classrooms all together. The assignment of intervention
and control group was determined by the schools, based on instructors’ availability.
Once the data was analyzed, students who had not taken all three assessments
(n=43) and students who were identified as having learning difficulties by their schools
(n= 12)3 were excluded from the sample. These deletions resulted in a sample size of
345 students. This included 76 students from School 1, 99 students from School 2, 75
students from School 3, and 95 students from School 4. The final sample consisted of
174 and 171 students in the intervention and control groups, respectively (55% girls and
45% boys in each group). Table 1 shows the participants from each school by gender
and group. Besides gender, no other demographic information such as socioeconomic
status was collected.4
3.2. Procedure
When the Iqra reading textbook was complete, four other government schools, also with
previous relationships with the Foundation were approached with the initial positive
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Table 1
Number of Participants by Group and Gender
Intervention (n= 174) Control (n= 171)
Female (n=95) Male (n=79) Female (n=94) Male (n=77) Total (n=345)
School 1 20 21 21 14 76
School 2 27 21 23 28 99
School 3 24 14 24 13 75
School 4 24 23 26 22 95
findings from the first Iqra pilot and invited to participate in a full-year pilot. Each school
agreed to participate and support the study by providing one or two staff members
with training and then implement the curriculum through the year with support from the
Foundation staff who would be conducting bi-monthly class visits.
Prior to the start of the academic year, school principals and instructors attended
a brief orientation on how to use the Iqra curriculum. The orientation included the
rationale behind the curriculum as well as its efficiency, placing emphasis on the minimal
preparation required on the part of the instructor to implement Iqra lessons. In terms of
resources, all that was needed were hard copies of the Iqra textbook for each student
and a computer with projector to digitally display the textbook pages on the class
whiteboard.
Students’ reading fluency was assessed at the beginning, middle, and end of the year
to detect any differences between the students who received the Iqra curriculum plus
the standard Arab reading curriculum and those who received only the standard Arab
reading curriculum. Assessments measured the number of letters and words students
could read in one minute and the number of letters and words they could correctly
identify. We expected students’ reading fluency to be very low at the beginning of the
year because they had not received formal Arabic language instruction before grade
one. However, by the middle of the year, we anticipated that students in the intervention
group would improve more rapidly than the control group over the course of the year.
Assessments were conducted by Foundation staff members, who were oriented on
the tools prior to each assessment. An additional staff member monitored the room and
tracked the tests collected during the assessment. Instructors from the school were also
on hand to keep the testing environment calm for the students.
Each week, the intervention group of students had five 45-minute Arabic lessons
using the standard Arabic language curriculum and two additional 45-minute lessons
using the Iqra curriculum. Those lessons were taught during a class period that was
normally reserved for extracurricular activities. The control group of students had five
45-minute Arabic lessons using the Ministry of Education curriculum each week and did
not have any of the Iqra lessons.
Each lesson followed the same format. First was a group warm-up and review of
previously taught letters. Next, a new letter was introduced, and students read exercises
projected onto the front classroom wall. Afterward, students read the same exercises
independently in their own printed copy of the Iqra textbook while the instructor passed
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by each student and gave brief feedback and encouragement to stay on-task. The
instructor would direct students to point to each letter or word on the page as they read
to keep their eyes focused on the text.
3.3. Measures
The tool used to assess students’ reading speed and accuracy at the beginning, middle,
and end of the year was a modified version of an Early Grade Reading Assessment
(EGRA) previously used in Jordan to measure the fluency of native Arabic-speaking
children (RTI International, 2016). It consisted of two exercises: identifying letters and
readingwords. Exercises did notmeasure reading comprehension because it was uncer-
tain whether students would understand enough MSA to respond to comprehension
questions reliably.
To measure letter identification speed, students were asked to identify Arabic letters
individually with harakat and simple letter combinations in a span of one minute. The
exercise was simultaneously used to measure letter identification accuracy. Students
were stopped after making five errors, even if one minute had not passed. If they had
not made five errors within the first minute, they were encouraged to keep identifying
letters until they made five mistakes, or until they finished identifying the letters on the
page. If a student initially made a mistake identifying a letter but then amended their
answer, it was counted correct.
Next, to measure students’ reading speed, students were given one minute to read
a 49-word paragraph. The exercise was simultaneously used to measure reading accu-
racy. Students were stopped after making five errors. If they had not made five errors
within the first minute, they were encouraged to keep reading until they made five
errors, or until they finished reading the paragraph. If a student initially made a mistake
but then amended their answer, it was counted correct.
3.4. Data Analysis
SPSS Statistics 25 was used to perform a series of independent samples t-tests to
examine any statistically significant differences between the intervention and control
groups in their reading speed and accuracy.5 First, the pre-test mean scores on the letter
identification and word reading tasks were compared to assess baseline equivalence
for the intervention and control groups. Next, the average number of letters and words
read correctly (per minute scores for speed and total number scores for accuracy) were
compared as well as gain scores (changes between post-test and pretest) at mid-test
and post-test between the intervention and control groups to examine the effects of Iqra
curriculum on students’ speed and accuracy in letter identification and word reading.6
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4. Results
4.1. Research Question 1: Speed differences in letter identification
and word reading
To examine any differences in the speed of the letter identification and word reading
between the intervention and control groups, the average number of letters identified
and words read correctly per minute were compared using a series of t-tests. As
shown in Table 2, on the pre-test, there were no statistically significant differences
between the intervention and control groups on both letter identification and word
reading mean scores. At mid-year assessment, however, the intervention group’s mean
scores were significantly higher than the control group’s scores on both per minute
letter identification (t(267) = 2.88, p = .004, 95% CI [1.65, 8.82], d = 0.35), and word
reading assessments, (t(343) = 3.50, p = .001, 95% CI [1.46, 5.21], d = 0.38), indicating
that students in the Iqra group identified letters and read words faster than those in the
control group.
Table 2
Mean Differences between the Intervention and Control Groups in the Number of Letters
Identified and Words Read Correctly per Minute
Time Letters Words
Intervention (n=133) Control (n=136) t (267) Intervention (n=174) Control (n=171) t (343)
M SD M SD M SD M SD
Pre-test 16.68 26.69 17.69 29.81 -0.29 1.07 5.17 1.11 3.15 -0.09
Mid-test 23.09 14.94 17.85 14.92 2.88∗∗ 9.53 9.36 6.19 8.29 3.50∗∗∗




19.89 30.11 11.80 31.12 2.17∗ 14.98 11.05 11.12 11.05 3.24∗∗
∗ p < .05, ∗∗ p < .01, ∗∗∗p < .001
To examine if students in the intervention group outperform students in the control
group in terms of speed of letter identification and word reading after participating in
a full-year Iqra intervention, the post-test means between two groups were compared.
As presented in Table 2, the intervention group scored significantly higher than the
control group on both the average total number of letters and words correctly read
in one minute (t(267) = 2.70, p = .007, 95% CI [1.91, 12.25], d = 0.33 for letters; t(343)
= 3.03, p =.003, 95% CI [1.34, 6.29], d = 0.33 for words). Students in the intervention
group correctly identified seven more letters and read approximately four more words
per minute on average than those in the control group. When comparing the gains
between pre- and post-test between two groups, students in the intervention group
had greater gains on average than students in the control group, indicating that the
intervention group identified approximately 20 more letters and read 15 more words
correctly on average while the control group gained approximately 12 letters and 11
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words over pre-test assessments (t(267) = 2.17, p = .031, 95% CI [0.74, 15.45], d = 0.26
for letters; t(343) = 3.24, p = .001, 95% CI [1.51, 6.19], d = 0.35).
Figure 2 and Figure 3 display the pre-test, mid-test, and post-test scores between the
intervention and control groups in average total number of letters identified and words
read correctly per minute, showing the higher performance of the intervention group in
the speed of identifying letters and reading words.
Figure 2
Pre-test, Mid-test, and Post-test Means of the Intervention and Control Groups on the Per
Minute Letter Identification Assessment
Figure 3
Pre-test, Mid-test, and Post-test Means of the Intervention and Control Groups on the Per
Minute Word Reading Assessment
When the post-test results are examined in terms of the percent correct scores7 for
letter identification, no notable difference was found between the two groups (97%
for the intervention and 94% for the control groups), indicating both groups reached a
high level of accuracy in the per-minute letter identification. As presented in Table 3,
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however, the intervention group identified significantly more letters (t(267) = 2.57, p =
.011, 95% CI [1.48, 11.26], d = 0.32) and made fewer errors (t(267) = -3.14, p = .002, 95% CI
[-1.15, -0.26], d = -0.38) per minute than the control group. The average percent correct
scores for word reading was also higher for the intervention group than for the control
group, indicating the students receiving the Iqra curriculum could read words correctly
in one minute with 91 percent accuracy on average, while those in the control group
read words correctly with 86 percent accuracy.
Table 3
Post-test Mean Numbers of Letters and Words Attempted and Errors Made per Minute for the
Intervention and Control Groups
Number Letters Words
Intervention (n=133) Control (n=136) t (267) Intervention (n=174) Control (n=171) t (343)
M SD M SD M SD M SD
Total
attempts
37.77 19.61 31.40 20.53 2.57∗ 17.59 10.99 14.30 11.23 4.34∗∗
Errors 1.20 1.63 1.90 2.05 -3.14∗∗ 1.54 1.76 2.07 1.93 -2.10∗∗
∗ p < .05, ∗∗ p < .01
Figure 4 displays the percentage frequency distribution of post-test word reading
scores per minute for the intervention and control groups. The percentage of students at
the lower end of the score range was higher in the control group than in the intervention
group. In particular, twice as many students scored zero on the post-test in the control
group (n = 27, 16%) as students in the intervention group (n = 14, 8%).
Figure 4
Percentage Frequency Distribution of Post-test Word Reading Scores Per Minute in the
Intervention and Control Groups
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4.2. Research Question 2: Accuracy differences in letter identifica-
tion and word reading
To examine any differences in students’ accuracy in identifying letters in an entire list
and reading words in a text of 49 words between the intervention and control groups,
the total number of letters identified and words read correctly were compared using a
series of t-tests. As shown in Table 4, on the pre-test, no significant mean differences
emerged in the letter identification and word reading between the intervention and
control groups. When the students were tested at mid-year, however, the group of
students using Iqra performed significantly higher on average than those in the control
group on both letter identification (t(267) = 2.83, p = .005, 95% CI [4.13, 23.01], d = 0.35)
and word reading assessments (t(343) = 2.49, p = .013, 95% CI [0.99, 8.35], d = 0.27),
indicating students in the Iqra intervention group identified letters and read words more
accurately than those in the control group.
Table 4
Mean Differences between the Intervention and Control Groups in the Total Number of Letters
Identified and Words Read Correctly for the Entire Testing Time
Time Letters Words
Intervention (n=133) Control (n=136) t (267) Intervention (n=174) Control (n=171) t (343)
M SD M SD M SD M SD
Pre-test 16.68 26.69 17.69 29.81 -0.29 1.07 5.17 1.11 3.15 -0.09
Mid-test 52.84 39.62 39.27 38.98 2.83∗∗ 16.65 17.45 11.98 17.32 2.49∗




57.50 41.42 41.65 43.40 3.06∗∗ 28.49 19.20 19.44 18.65 4.44∗∗∗
∗ p < .05, ∗∗ p < .01, ∗∗∗p < .001
To examine if students in the intervention group outperform students in the control
group in terms of accuracy of letter identification and word reading after participating in
a full-year Iqra intervention, the post-test means between two groups were compared.
As presented in Table 4, the intervention group scored significantly higher on average
on both the total number of correct letters they identified (t(267) = 3.09, p = .002, 95%
CI [5.38, 24.29], d = 0.38) and number of correct words they read (t(343) = 4.38, p <
.001, 95% CI [4.97, 13.06], d = 0.47) than the control group. Students in the intervention
group correctly identified approximately 15 more letters and read nine more words than
those in the control group. When comparing the gain scores between pre- and post-test
between two groups, significant differences are found with the students using the Iqra
curriculum making greater gains on average than other students (t(267) = 3.06, p = .002,
95% CI [5.66, 26.04], d = 0.37 for letters; t(343) = 4.44, p < .001, 95% CI [5.05, 13.06], d =
0.48 for words). The students of the intervention group identified approximately 58more
letters and read 28 more words correctly on average on the post-test assessments than
the pre-test assessments while those in the control group made gains in approximately
42 letters and 19 words on average from their pre-test assessments.
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Figure 5 and Figure 6 also display the pre-test, mid-test, and post-test means between
the intervention and control groups in the total number of letters identified and words
read correctly, showing the higher performance of the intervention group in the accuracy
of identifying letters and reading words.
Figure 5
Pre-test, Mid-test, and Post-test Means of the Intervention and Control Groups on Total Letter
Identification Assessment
Figure 6
Pre-test, Mid-test, and Post-test Means of the Intervention and Control Groups on Total
Reading Assessment of 49 Words
In terms of the average percent correct for letter identification, there was no notable
difference between the two groups (97% for the intervention and 96% for the control
group), indicating both groups reached a high level of accuracy in letter identification. As
shown in Table 5, however, the intervention group identified significantly more letters
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(t(267) = 3.08, p = .002, 95% CI [5.11, 23.27], d = 0.38) and made fewer errors (t(267) =
-2.43, p = .002, 95% CI [-1.17, -0.12], d = -0.30) on average than the control group. The
percent correct for word reading was also higher for the intervention group than for the
control group, indicating the students in the Iqra classrooms could read words correctly
on average with 92 percent accuracy, whereas those in the control group read words
correctly with 86 percent accuracy.
Table 5
Post-test Mean Numbers of Letters and Words Attempted and Errors Made for the Intervention
and Control Groups
Number Letters Words
Intervention (n=133) Control (n=136) t (267) Intervention (n=174) Control (n=171) t (343)
M SD M SD M SD M SD
Total
attempts
76.29 35.07 62.10 40.33 3.08∗∗ 32.31 18.04 23.78 18.49 4.34∗∗∗
Errors 2.12 2.10 2.76 2.24 -2.43∗ 2.75 2.19 3.23 2.12 -2.10∗
∗ p < .05, ∗∗ p < .01, ∗∗∗p < .001
Figure 7 displays the percentage frequency distribution of the total number of words
students read correctly in a 49-word text. As shown in Figure 7, more students scored
zero on the post-test in the control group (16%) rather than in the intervention group (8%).
Overall, the proportion of students at the lower end of the post-test score distribution
was greater in the control group than in the intervention group, while that of students
at the higher end was larger in the intervention group than in the control group.
Figure 7
Percentage Frequency Distribution of Total Number of Post-test Word Reading Scores in the
Intervention and Control Groups
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5. Discussion
By the end of one year, students who used the Iqra curriculum demonstrated better
performance on assessments of reading fluency than students who used only the
mainstream reading curriculum. Iqra students were able to identify letters and read
words with more speed and accuracy than their peers who were not using the Iqra
curriculum. In addition, Iqra students attempted to identify more letters and made fewer
errors than their peers. This points to a greater degree of persistence in reading among
the students who used the Iqra curriculum.
The results of this pilot suggest that students’ reading fluency increased due to
the design of the Iqra textbook. The textbook included repetition of letter patterns and
blending letters to increase both speed and accuracy (Pariyadath et. al, 2012; Speelman
& Kirsner, 2005). The Iqra textbook’s simple design that minimized visual crowding by
leaving space between letters and words and included few images helped students
focus on the text on each page (Chung, 2002; Zhu et al., 2016; Levi, 2008). Keeping
the harakat in the text also trained the students to recognize words more accurately
(Maroun & Hanley, 2017).
From a reading method perspective, the study results encourage the use of percep-
tual learning parameters. The results also support findings from work in other languages
and scripts to incorporate perceptual learning in early grade reading instructional mate-
rials (Karim et al., 2016; Iyengar, 2019).
Scale-up of this perceptually enhanced curriculum in other countries would neces-
sitate alignment with local ministries of education and synchronization with textbook
developers to incorporate perceptual learning across instructional materials. Support
would also be needed to orient language instructors to the cognitive processes involved
in reading fluency and comprehension and the features and benefits of the Iqra
approach.
6. Limitations
Iqra and its evaluation are still in formative stages. It remains to be seen if the results
could be replicated in other Arab-speaking contexts and with larger sample sizes.
Convenience sampling meant there were some limitations regarding the extent to which
demographic information was collected. Previous research in this particular area of the
UAE has shown that students are at a similar socioeconomic level (Buckner, 2018).
However, without concrete data, the impact of Iqra could not be correlated to family
circumstances in this study. Variables that could be affecting students’ reading fluency,
such as exposure to MSA should be explored to better control for the effects of the Iqra
curriculum on students’ reading fluency. In addition, potential confounding variables at
individual schools using the Iqra curriculum need to be considered and identified during
the research process.
Due to the schools’ voluntary participation in the Iqra pilot, students in intervention
classrooms did not participate in Iqra only, but rather in addition to their regular Arabic
classes. This study design makes it difficult to differentiate between an Iqra effect versus
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a simple extra-lesson effect. It cannot be certain how effective regular additional Arabic
instruction would be in comparison to Iqra. Also, Iqra instructional time was limited.
Although there should have been two 45-minute Iqra lessons per week, actual instruc-
tion time was not recorded. The period in which Iqra was taught was a free period that
was sometimes used for special school activities instead of Iqra. In addition, individual
students’ time-on-task during Iqra lessons was not measured. The first graders, with
their short attention spans would sometimes be distracted. In these cases, instructors
would bring the students’ attention back to the lesson, but some instructional time was
lost.
Finally, reading comprehension was not assessed in this pilot. This was due to
the assumption that students would not know enough Standard Arabic to be able
to complete comprehension exercises. However, a subsequent study could include a
comprehension assessment to see whether a difference would be seen over the course
of the reading intervention.
7. Future research
7.1. Perceptual Features
Greater understanding is needed of how perceptual features of reading instruction
materials can be optimized for increased impact. This could partially be addressed by
incorporating a general classroom observation tool, such as the Stallings classroom
observation system to gauge students’ level of engagement with the Iqra materials
(World Bank, 2015). While observing students can help to better approximate ele-
ments such as text size and spacing needed to facilitate perceptual learning, more
sophisticated tools, such as eye tracking devices could be employed for more precise
measurements (Abadzi, 2007; Jankovski & Schofield, 2017).
7.2. Struggling Students
Even though Iqra seemed to help students increase their reading fluency, some students
did not improve as much as others. Follow up research could explore better ways to
help students who were identified through initial Iqra assessments as not performing
as well. For example, an instructor or assistant could work one-on-one using the Iqra
textbook with struggling students to see whether there would be an impact.
7.3. Demographic Information
Demographic information is a potentially important predictor of student achievement.
Thus, future research should collect more demographic information to look for any
differences in reading performance that could be correlated with students’ family cir-
cumstances. This could include the amount of exposure students have to MSA outside
of school and students’ access to extracurricular support such as private tutoring.
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8. Conclusion
This study demonstrated that students who participated in the Iqra curriculum had
improved reading fluency after one year in comparison to their peers in the same
school. Whether these gains translate into improved education performance over time
may be evident when international assessment results are available for participating
students.
Policy considerations coming out of this study include how to adopt the Iqra curricu-
lum and other data-driven methods to improve early grade Arabic language instruction
on a larger scale in the UAE and other Arabic-speaking countries where students are
performing below the global average. This study affirmed that the Iqra curriculum is
a low-cost intervention. It can be implemented successfully with minimal resources,
training, and external support.
Another promising finding from this study is that students with more exposure to Ara-
bic instruction performed significantly higher than peers in their same school. Increasing
the amount of Arabic language instruction in the school schedule is a potential first step
in helping students improve their reading fluency. While the “Iqra effect” may not be
easily isolated within the current pilot implementation structure, future studies could
compare students using Iqra with other students using an alternative supplement to
their traditional Arabic language class.
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Notes
1. While there is disagreement around the extent to which socio-economic status causes
variance in student assessment scores across and within countries, students’ socioe-
conomic status does appear to correlate with the PISA results (Asil & Brown, 2015). In
the UAE, students from higher socioeconomic levels scored higher on reading than
disadvantaged students by 105 points which was a larger gap than the global average.
Only seven percent of disadvantaged students scored in the top 25 percent compared
to 11 percent of students globally (OECD, 2019).
2. As the Iqra curriculum was developed, the Foundation tested the materials with grade
one students at a government school in Ras Al Khaimah that had participated in teacher
professional development activities organized by the Foundation in the past. Although
there were only 50 students in the initial pilot of the Iqra curriculum which lasted less
than three months, there were nascent promising results.
3. Students who were identified as having learning difficulties by their school were
not included in the final analysis considering the potential confounding effects of the
following factors: (1) students’ reading speed and accuracy may differ depending on
the types of and degree of the learning difficulties; (2) half of these students did not
take post-tests; and (3) classroom observations revealed that the way the lessons were
delivered to these students differed across instructors (some provided extra help and
support but some did not).
4. In general, across Ras Al Khaimah government schools, socioeconomic differences
have not been shown to significantly impact school performance (Buckner, 2018).
5. The primary focus of this studywas to examine if students in the Iqra intervention group
identify letters and read words faster and more accurately than students in the control
group after participating in a full-year intervention, rather than to compare the time trends
across the three time points between the two groups. Therefore, independent samples
t-tests were chosen for the comparisons of the post-test means between the two groups
whose pre-test means were not significantly different on both letter identification and
word reading assessments.
6. Students from School 1 initially demonstrated a higher average number of letters
identified correctly than any other group, but their scores declined from the pre-test
to mid-year assessment. This was likely due to a measurement error at the pre-test.
Therefore, this school’s data was excluded for the final analysis for speed and accuracy
of letter identification (intervention n=133; control n= 136).
7. The percent correct score was estimated by dividing the total number of errors made
by the total number of letters or words attempted and then subtracting the obtained
value of each group from one.
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